18 Biodeterioration, the alteration caused by living organisms, on historical buildings and stone 19 monuments is a well-known problem affecting two-thirds of the world's cultural heritage. The study 20 of the flora growing on wall surface is of particular importance for the assessment of the risk of 21 biodeterioration of stone artifacts by vascular plants, and for maintenance planning. In this study, we 22 investigate how rock type, exposure and inclination of the wall affect the biodeteriogenic flora at 13 23 sites of the Archaeological Park of the Phlegraean Fields located in the province of Naples, in 24 southern Italy. For each site, we analysed randomly selected square areas with 2 x 2 m size, 25 representing the different vegetation types in terms of vascular plant species cover. The total number 26 of plant species recorded was 129, belonging to 43 families. Erigeron sumatrensis, Sonchus 27 tenerrimus, and Parietaria judaica are the most commonly reported species, while Capparis 28 orientalis is the species with the highest average coverage. Substrate type, exposure and surface 29 inclination affect the floristic composition, with the average plant cover significantly higher on 30 vertical surfaces and at western and southern exposure. All the main biodeteriogenic vascular plant 31 species grow on more or less porous lythotype like yellow tufa, conglomerate and bricks. Finally, 32 woody plants eradications methods are proposed by the tree cutting and local application of 33 herbicides, to avoid stump and root sprouting and to minimize the dispersion of chemicals in the 34 surrounding environment. 2 35 36
In all, 129 plant species were recorded (Tab. S1), belonging to 43 families, of which the most species-143 rich are the Asteraceae (25 taxa), followed by the Poaceae (18 taxa) and Fabaceae (16 taxa).
144
Erigeron sumatrensis (HI=2) is the most commonly reported species in the 143 samples ( Fig.   145 2), followed by Sonchus tenerrimus (HI=5), Parietaria judaica (HI=5) and Dittrichia viscosa subsp.
146 viscosa (HI=5). Among the ten species with the maximum average cover, seven show woody habits, 147 with a Hazard Index between 5 and 10. Capparis orientalis (HI=8) is the species with the highest 148 average cover ( Plant growth on walls can be therefore interpreted as a dynamic process with weeds that may 280 alter the physical conditions of the substrate in which they thrive (Fisher 1972) , also through 281 progressive disintegration of building materials. Biochemical deterioration results from assimilatory 282 processes, where the organism uses the stone surface as a source of nutrition, and from dissimilatory 283 processes, where the organism produces a variety of metabolites that react chemically with the stone 284 surface (Mortland et al., 1956; Caneva and Altieri, 1988 ).and pre-existing plant cover favours the establishment of other taxa, also protecting them 291 against evaporation and regulating relative humidity (Segal, 1969) . In this sense, the first plants that 292 colonise the walls mainly have a herbaceous growth habit and could be considered pioneer species 293 playing a key role in stone weathering: their strong fasciculate root system creates or widens crevices 294 in which soil is formed, providing organic matter and nutrients that promote succession of typical 295 vegetation for the biogeographic region concerned (Segal, 1969; Duchoslav, 2002) . 
